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}ĆÐ½ĶƩęưĠĆĤĕưİèĠåưThoMaS ơ a Tool to perform Matchups with S3-OLCI

ÅYjcvҲu"ThoMaS? Scope

ÅSome background 

ÅUsage

ÅPre-requisites

ÅGetting the code

ÅSetting the environment

ÅRequired inputs

ÅRun the code: examples
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®å½ĠƩęưThoMaS? Scope

ThoMaS is a toolkit developed to create matchups  of bio-
geophysical insitu  data with satellite ocean colour  products 
from Sentinel-3 OLCI (S3/OLCI).

in SeaBASS format

Standard products from NASAôs OBPG also supported

Others easily configurable, if netCDF or series of netCDFs

EUMETSAT colleague and friend Thomas Flament gave the name to the code after a joke
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®å½ĠƩęưThoMaS? Scope
After running ThoMaS, you will get:

Ą Insitu  fcvc"ҵvtcpuhqtogfҶ"vq"match satellite (spectral convolution , band-
ujkhvkpi."urgevtcn"tgeqpuvtwevkqp."DTFHҿ).

Ą Satellite data (L1B ҭ TOA radiance - or L2 ҭ BOA water reflectance) from 
EUMETSAT Data Store and NASA OBPG  (reprocessed/operational) 
matching spatially/temporally your insitu .

Ą Extractions of satellite data centred at lat/ lon of insitu  of user-defined 
size (3x3, 5x5..).

Ą Statistics of extractions hqnnqykpi"GWOGVUCVҲu"qt"cp{"wugt-defined 
matchup protocol .

Ą Merging of simultaneous  (spatially -temporally) insitu -satellite pairs , 
temporal interpolation , and statistics of matchups .

Ą Outputs:

Ą NetCDF 4 files: SatData, minifiles , Extraction Data Base files, In 
situ Data Base file, Matchup Data Base files.

Ą CSV: summarizing satellite extraction statistics and matchup 
statistics.

Ą PNG: Standardised output plots.
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Contributions and testers
Å Essentially Juan is developing the code, but:

Å Ilaria Cazzaniga (JRC) and Malcolm Taberner (EUMETSAT) developed the first match-up database 
workflow at EUMETSAT. Took many ideas and the main concept from this.

Å Ewa Kwiatkowska and David Dessailly continuously support the development and the concept.

Å Hayley Evers-King and Ben Loveday (EUMETSAT) contribute a lot to the code consolidation, user 
support, training, jupter notebooks, and testing

Å Eleni Kalogeraki (ECMWF) developed the first version of the GUI as part of a 6-month internship at 
EUMETSAT.

Å Anna E. Wyndle di Paola, James G. Allen and Dirk Aurin (NASA) contributed to incorporate PACE.

Å Frederic Melin (JRC) ran a preliminary verification with his own independent matchup workflow with 
identical results.

Å Testers:

Å Pietro Sciuto (JRC)

Å The FICE 2024 and 2025 trainees J
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Motivation for having ThoMaS
1. Well documented, suited also for  a first  approach to the matchup exercise for  those who are new to the 

matchup exercise.

2. KvҲu publicly available, free and open to scrutiny: it serves for  the purpose of converging to a standard 
matchup practice.

3. It supports  the most  commonly  used matchup protocols  in the OC community .

Ą e.g. of existing ones: GWOGVUCVҲu. Bailey & Werdell 2006, Zibordi 2009, Copernicus SVC_VIS

Ą Versatile: new matchup protocols  can be easily added via configuration  files.

Ą It contains  an easy syntax to create new quality flags based on simple relations between products .

4. It deals (under some assumptions)  with propagation  of uncertainties to the performance metrics  (using a 
Monte-Carlo approach).

5. Already supports  some of the most  commonly  used OC satellite  missions

ĄCurrently supports Sentinel-3 (standard) L1B, L2, MODIS L2 (standard), VIIRS L2 (standard),  SeaHawk 
L2 (standard) and PACE L2 (standard)

Ą Versatile: new types of satellite products  can be easily added via configuration  files (depending on 
mission, processor and processing baseline).
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ThoMaS èęưęĠèùùưĀĆĠưßĤùùĶưį½ùèÐ½ĠÔÐư½ĀÐưèęưęĠèùùưĤĀÐÔĕưÐÔįÔùĆĒÿÔĀĠưƍ
1. If you use it to run your match-up exercise, you are responsible to verify the results! Reporting back and 

working with us on improvements  and troubleshooting  is appreciated.

2. The policy of garbage-in garbage-out applies to ThoMaS: you must  know well your insitu data, the satellite 
product, and make sure that you are comparing ҵcrrnguҶ to ҵcrrnguҶ. Also, that your satellite  pixels are 
sufficiently  away from  land, and rationally choose your extraction  size, time difference  tolerance, among 
many others.

3. ThoMaS does not deal with uncertainties  coming from  spatial  and temporal  collocation  of insitu and 
satellite data beyond very standard QC (e.g. a maximum  time tolerance window, a choice of window size, 
and a simple temporal  interpolation) . In other words, the problem of spatial  and temporal  autocorrelation  
of the Rrs signal (and any other OC product)  is not yet dealt within  ThoMaS.

4. ThoMaS cannot still  compute match-up statistics  of a given insitu-satellite  set with varying satellite 
extraction  sizes.

5. The uncertainty of the satellite component  is only based on the inter-pixel variability (pixel-by-pixel 
uncertainties in the satellite  component  are still  ignored in ThoMaS).

6. The uncertainties  of the BRDF step are not propagated.

7. ThoMaS yqpҲv do an A/C of your satellite  data!

8. Many other disclaimers  (working on many of these J), but I hope it still  proves useful!
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Some background: match-ups

ÅWhat is a match-up according to ChatGPT [2023]?

fÎÙÀĀ ÎĆúĆĥĖ

Of course we have much more to defineé and take care ofé
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Some background: match-ups

ÅWhat is a match-up according to ChatGPT [2025]?
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Some background: match-ups
Å The EO data are in practice rarely fully traceable, for instance, because fundamental 

calibrations done in the laboratory prelaunch cannot be repeated in space.

Å Consequently the comparison against reference measurements  in a validation exercise is 
often the only way to link the EO data back to an agreed standard.

[Loew et al. 2017]

Representativeness

The extent to which a set of measurements taken in a given 
space-time domain reflect the actual conditions in the same or 

different space-time domain

[Nappo et al., 1982]

ĳ ̠ ˨ĖÙæÙĖÙĀÎÙ˩ ÿÙÀĚĥĖÙÿÙĀġ ˜íĀ Ěíġĥ˝
ĥĳ̠íĀĚíġĥĥĀÎÙĖġÀíĀġĴ

Ĵ ̠ 8f ÿÙÀĚĥĖÙÿÙĀġ ˜ĚÀġÙúúíġÙ˝
ĥĴ̠ ĚÀġÙúúíġÙ ĥĀÎÙĖġÀíĀġĴ

ˑ

_ÀġÎëĥē ēĖĆġĆÎĆúĚ íĀ f- ÓÙÀú ˜Ěġíúú ĚĥÌĆlēġíÿÀúúĴ˝ Ĳíġë ġëíĚˌ

In situ Satellite Ancillary



copernicus.eumetsat.int

Copernicus FICE 2025 11

Some background: match-ups, a note on spatial/temporal homogeneity

Representativeness

The extent to which a set of measurements taken in a given 
space-time domain reflect the actual conditions in the same or 

different space-time domain

[Nappo et al., 1982]

Jordan et al. 2023
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Some background: match-ups, a note on spatial/temporal homogeneity

Representativeness

The extent to which a set of measurements taken in a given 
space-time domain reflect the actual conditions in the same or 

different space-time domain

[Nappo et al., 1982]

Dogliotti et al. 2024
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Some background: match-ups

ĖÙ ĲÙ ÎĆÿēÀĖíĀçĲíġëˑ
ĄµëÀġ íĚ ġëÙÓÙæíĀíġíĆĀĆævĖĚˑ
Ą ĖÙ ġëÙĚÙ ġĲĆ ÎĆÿēÀġíÌúÙ ˨ĚēÙÎġĖÀúúĴ˩ˑĄÎĆĀıĆúĥġíĆĀ˖ÌÀĀÓĚlëíæġíĀç
Ą ĖÙ ġëÙĚÙ ġĲĆ ÎĆÿēÀġíÌúÙ ˨ÓíĖÙÎġíĆĀÀúúĴ˩ˑĄ+v2E ÎĆĖĖÙÎġíĆĀ

+v2E ÎĆĖĖÙÎġíĆĀˊ

zēÙÎġĖÀú ÎĆĀıĆúĥġíĆĀ

+ĥĖççĖÀÀææʶʴʶʴ

2˫ úíÿĆĀġÙ Ùġ Àúː
_ĆĖÙú Ùġ Àúː ʶʴʴʶ ĚĥēēĆĖġÙÓ íĀ¢ëĆ_Àz

2ÙæíĀíġíĆĀ ĆævĖĚ

ff µÙÌ +ĆĆ÷ˋ _ĆÌúÙĴˋ +ĆĚĚ ̪vĆÙĚúÙĖ
+ÀĀÓlĚëíæġíĀç ˜ġĆ ēÀíĖ ÿĥúġíĚēÙÎġĖÀú ġĆ ÿĥúġíĚēÙÎġĖÀú˝

_ÙúíĀz̪ÎúÙēʶʴʵʹ ĚĥēēĆĖġÙÓ íĀ¢ëĆ_Àz

s -8ˊ zēÙÎġĖÀú ĖÙÎĆĀĚġĖĥÎġíĆĀ

¢ÀúĆĀÙˋ »íÌĆĖÓíˋ síġÀĖÎë ʶʴʶʸˋ ĖÙÎÙĀġúĴ ÀÓÓÙÓ
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Some background: match-ups, a note on BRDF correction

No BRDF

Visit BRDF study webpage
https://www.eumetsat.int/brdf -correction -s3-olci -water -reflectance -products  

IOP -based (Lee et al. 2011)

https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
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Morel et al. 2002  ( R.f /Q)noBRDF Pitarch et al. 2025  (O25)
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Some background: match-ups (spectrally matching insitu to satellite)

Melin & Sclep 2015 band-shifting method not applicable for hyper 2 hyper spectral matching
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Some background: match-ups (spectrally matching insitu to satellite)

Tried Talone, Zibordi and Pitarch 2024 method

This method:
1. Finds the best 3 matches from a set of exhaustive 

hyperspectral Hydrolight  simulations, using a 
selected set of multispectral bands.

2. Establishes a blending approach in a way that the 
resulting reconstructed spectrum coincides exactly 
with the insitu  original spectrum at the original 
multispectral bands and takes the spectral 
dependence of these best 3 matches in the 
kpvgtogfkcvg"ҵswgt{Ҷ"dcpfu0

Validated with a concurrent hyperspectral in situ 
instrument, showing relative differences typically < 5 % 
between modelled and measured values.
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Some background: match-ups (spectrally matching insitu to satellite)
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Some background: match-ups

ĖÙ ĲÙ ÎĆÿēÀĖíĀçĲíġëˑ
Ą ĖÙ ġëÙíĀĚíġĥÿÙÀĚĥĖÙÿÙĀġĚ Ćæ ĚĥææíÎíÙĀġ ĕĥÀúíġĴˑ
Ą ĖÙíĀĚíġĥÀĀÓ ĚÀġÙúúíġÙ ÿÙÀĚĥĖÙÿÙĀġĚ ġÙÿēĆĖÀúúĴĚlēÀġíÀúúĴ ÎĆÿēÀĖÀÌúÙˑ
Ą µëÀġ ıÀúĥÙ ˜ÀĀÓ ĥĀÎÙĖġÀíĀġĴ˝ ĚëÀúú M ÙĳġĖÀÎġ æĖĆÿ ġëÙ ĚÀġÙúúíġÙ ÓÀġÀˑ

uĥÀúíġĴ ĆæíĀĚíġĥ

¢ëĆ_ÀzÓĆÙĚĀ˫ġ ÓĆ ÀĀ ˨Ev_ ÎëÙÎ÷˩ Ćæ ġëÙ ĚĥÌÿíġġÙÓ íĀ Ěíġĥ

2ÙæíĀÙ ĴĆĥĖ ÙĳġĖÀÎġíĆĀ ĚġÀġíĚġíÎĚˍ
2ÙæíĀÙ ĴĆĥĖ ÙĳġĖÀÎġíĆĀ ĲíĀÓĆĲ ĚíĸÙˍ

2ÙæíĀÙ ġëÙ ÿÀġÎëĥē ĚġÀġíĚġíÎĚˍ

EUMETSATôs Matchup Protocols
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Some background: match-ups: EUMETSAT extraction protocol

EUMETSATôs Matchup Protocols: extraction of statistics at macropixel level

Set BFOR : 5x5 window

Detection of non -valid 
pixels
(flagged pixels)

Set BOR : without flagged pixels

Detection of outliers

Set final : without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

CLOUD, CLOUD_AMBIGUOUS, CLOUD_MARGIN, INVALID, COSMETIC, SATURATED, 
SUSPECT, HISOLZEN, HIGHGLINT, SNOW_ICE, AC_FAIL, WHITECAPS, ADJAC, 
RWNEG_O2, RWNEG_O3, RWNEG_O4, RWNEG_O5, RWNEG_O6, RWNEG_O7, 
RWNEG_O8 
+ product -specific flags e.g. OC4ME_FAIL

Pixel óXô is considered outlier  if:

| value@X  - µBOR|  < 1.5ůBOR

Macropixel  is discarded if:

NBOR < 50% N BFOR

Central value: median final

Uncertainty measure (Type B): ůfinal

Homogeneity measure: CVfinal

Macropixel  is discarded if:

CVfinal (560)>20%

µ Ą Mean
ů Ą Standard deviation

µíĀÓĆĲ ĚíĸÙ ĖÙÎĆÿÿÙĀÓÙÓˊʹĳĆ́Ė̫ĳʷ
¢ĆúÙĖÀÌúÙíĀĚíġĥĚlÀġÙúúíġÙġíÿÙ ÓíææÙĖÙĀÎÙˊɻ ëĖĆĖ̫ ëĖĚ

¢ëĆ_ÀzÎÀĀ ÌÙ ĖĥĀ Ĳíġë ÿÀĀĴ ĆġëÙĖ ÙĳġĖÀÎġíĆĀ ēĖĆġĆÎĆúĚˋ ġëÀġ ĴĆĥ ÓÙæíĀÙ
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Some background: match-ups: Bailey & Werdell protocol

EUMETSATôs Matchup Protocols: extraction of statistics at macropixel level

Set BFOR : 5x5 window

Detection of non -valid 
pixels
(flagged pixels)

Set BOR : without flagged pixels

Detection of outliers

Set final : without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

ATMFAIL, LAND, HIGLINT, HILT, HISATZEN, STRAYLIGHT, CLDICE, COCCOLITH, 
HISOLZEN, LOWLW, CHLFAIL, NAVWARN, MAXAERITER, CHLWARN, ATMWARN, 
SEAICE, NAVFAIL, ABSAER, MODGLINT 
+ product -specific flags e.g. OC4ME_FAIL

Pixel óXô is considered outlier  if:

| value@X  - µBOR|  < 1.5ůBOR

Macropixel  is discarded if:

NBOR < 50% N BFOR

Central value: median final

Uncertainty measure (Type B): ůfinal

Homogeneity measure: CVfinal

Macropixel  is discarded if:

Median[CV( Rrs(410 -551));CV(AOT(869))]>15%

µ Ą Mean
ů Ą Standard deviation

µíĀÓĆĲ ĚíĸÙ ĖÙÎĆÿÿÙĀÓÙÓˊʹĳĆ́Ė̫ĳʷ
¢ĆúÙĖÀÌúÙíĀĚíġĥĚlÀġÙúúíġÙġíÿÙ ÓíææÙĖÙĀÎÙˊɻ ëĖĆĖ̫ ëĖĚ

¢ëĆ_ÀzÎÀĀ ÌÙ ĖĥĀ Ĳíġë ÿÀĀĴ ĆġëÙĖ ÙĳġĖÀÎġíĆĀ ēĖĆġĆÎĆúĚˋ ġëÀġ ĴĆĥ ÓÙæíĀÙ
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Some background: match-ups: what protocol to use?

zëĆĥúÓ ĲÙ ÎÀĖÙ ÀÌĆĥġ ĲëÀġ ÿÀġÎëĥē ēĖĆġĆÎĆú ĲÙ ĥĚÙˑ

˚-ĆĀÎëÀ Ùġ Àúː ʶʴʶʵ˛

·8z
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Current EUMETSATs matchup protocol

EUMETSATs Matchup Protocols: extraction of statistics at macropixel level

Set BFOR : 5x5 window

Detection of non -valid 
pixels
(flagged pixels)

Set BOR : without flagged pixels

Detection of outliers

Set final : without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

CLOUD, CLOUD_AMBIGUOUS, CLOUD_MARGIN, INVALID, COSMETIC, SATURATED, 
SUSPECT, HISOLZEN, HIGHGLINT, SNOW_ICE, AC_FAIL, WHITECAPS, ADJAC, 
RWNEG_O2, RWNEG_O3, RWNEG_O4, RWNEG_O5, RWNEG_O6, RWNEG_O7, 
RWNEG_O8 
+ product -specific flags e.g. OC4ME_FAIL

Pixel X is considered outlier  if:

| value@X  - µBOR|  < 1.5ůBOR

Macropixel  is discarded if:

NBOR < 50% N BFOR

Central value: median final

Uncertainty measure: ůfinal

Homogeneity measure: CVfinal

Macropixel  is discarded if:

CVfinal (560)>20%

µ Ą Mean
ů Ą Standard deviation

µíĀÓĆĲ ĚíĸÙ ĖÙÎĆÿÿÙĀÓÙÓˊʹĳĆ́Ė̫ĳʷ
¢ĆúÙĖÀÌúÙíĀĚíġĥĚlÀġÙúúíġÙġíÿÙ ÓíææÙĖÙĀÎÙˊɻ ëĖĆĖ̫ ëĖĚ
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Current EUMETSATs matchup protocol: proposed changes (1)

EUMETSATs Matchup Protocols: extraction of statistics at macropixel level

Set BFOR : 5x5 window

Detection of non -valid 
pixels
(flagged pixels)

Set BOR : without flagged pixels

Detection of outliers

Set final : without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

CLOUD, CLOUD_AMBIGUOUS, CLOUD_MARGIN, INVALID, COSMETIC, SATURATED, 
SUSPECT, HISOLZEN, HIGHGLINT, SNOW_ICE, AC_FAIL, WHITECAPS, ADJAC, 
RWNEG_O2, RWNEG_O3, RWNEG_O4, RWNEG_O5, RWNEG_O6, RWNEG_O7, 
RWNEG_O8 
+ product -specific flags e.g. OC4ME_FAIL

Pixel X is considered outlier  if:

| value@X  - µBORmedian BOR|  < 1.5ůBOR  IQR BOR

Macropixel  is discarded if:

NBOR < 50% N BFOR

Central value: median final µ final

Uncertainty measure: ůfinal

Homogeneity measure: CVfinal

Macropixel  is discarded if:

CVfinal (560)>20%

µ Ą Mean
ů Ą Standard deviation

µíĀÓĆĲ ĚíĸÙ ĖÙÎĆÿÿÙĀÓÙÓˊʹĳĆ́Ė̫ĳʷ
¢ĆúÙĖÀÌúÙíĀĚíġĥĚlÀġÙúúíġÙġíÿÙ ÓíææÙĖÙĀÎÙˊɻ ëĖĆĖ̫ ëĖĚ
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Current EUMETSATs matchup protocol: proposed changes (2)

EUMETSATs Matchup Protocols: extraction of statistics at macropixel level

Set BFOR : 5x5 window

Detection of non -valid 
pixels
(flagged pixels)

Set BOR : without flagged pixels

Detection of outliers

Set final : without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

CLOUD, CLOUD_AMBIGUOUS, CLOUD_MARGIN, INVALID, COSMETIC, SATURATED, 
SUSPECT, HISOLZEN, HIGHGLINT, SNOW_ICE, AC_FAIL, WHITECAPS, ADJAC, 
RWNEG_O2, RWNEG_O3, RWNEG_O4, RWNEG_O5, RWNEG_O6, RWNEG_O7, 
RWNEG_O8 
+ product -specific flags e.g. OC4ME_FAIL

Pixel X is considered outlier  if:

| value@X  - µBORmedian BOR|  < 1.5ůBOR Ȣ IQR BOR

Macropixel  is discarded if:

NBOR < 50% N BFOR

Central value: median final µ final

Uncertainty measure: ůfinal

Homogeneity measure: CVfinal

Macropixel  is discarded if:

CVfinal (560)>20%

µ Ą Mean
ů Ą Standard deviation

µíĀÓĆĲ ĚíĸÙ ĖÙÎĆÿÿÙĀÓÙÓˊʹĳĆ́Ė̫ĳʷ
¢ĆúÙĖÀÌúÙíĀĚíġĥĚlÀġÙúúíġÙġíÿÙ ÓíææÙĖÙĀÎÙˊɻ ëĖĆĖ̫ ëĖĚ
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}ÔęĠèĀàưĒĕĆĠĆÊĆùưÐèßßÔĕÔĀÊÔęƍ

ÅMĀ Ěíġĥ ÓÀġÀ ĥĚÙÓˊ 8vf`8¢fl-ˋ ZÙıÙú ʶːʴ

ÅzġÀġíĆĀĚˊ-ÀĚÀÌúÀĀÎÀ˗súÀġæĆĖÿG̀úĆĖíÀˋKÙúĚíĀ÷í˗ZíçëġëĆĥĚÙˋ ZMz-fˋzÙÎġíĆĀˡ̒ ˗súÀġæĆĖÿˋ

¦z-˗z8 svMz_ˋGÀúÀġÀ˗súÀġæĆĖÿG̀ĥĚġÀı˗2ÀúÙĀ˗¢ĆĲÙĖZ̀À÷Ù˗8ĖíÙs̀ÀúçĖĥĀÓÙĀˋ

zĆÎëÙĆĀçÎëĆ²̀ÙĀíĚÙ

Å ġĆġÀú Ćæ ʶʵʷʽ ÿÀġÎëĥēĚ
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Comparing outlier detection, pixel by pixel

88.4%3.27%
1.35%7.02%

83.5%8.06%
2.32%8.14%

Pixel X is considered outlier if:

| value@X - mean|  < Ȣ ×  ů

Central value = median

Current protocol

Pixel X is considered outlier if:

| value@X - median|  < ×  IQR

Central value = mean

Proposed ñ2ò

Pixel X is considered outlier if:

| value@X - mean|  < Ȣ ×  ů

Central value = median

Current protocol

Proposed ñ1ò

Pixel X is considered outlier if:

| value@X - median|  <  ×  IQR

Central value = mean
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Comparing screened macropixels

1359 9
3 768

1367 1
9 762

Pixel X is considered outlier if:

| value@X - mean|  < Ȣ ×  ů

Central value = median

Current protocol

Pixel X is considered outlier if:

| value@X - median|  < ×  IQR

Central value = mean

Proposed ñ2ò

Pixel X is considered outlier if:

| value@X - mean|  < Ȣ ×  ů

Central value = median

Current protocol

Proposed ñ1ò

Pixel X is considered outlier if:

| value@X - median|  <  ×  IQR

Central value = mean
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Pixel X is considered outlier if:

| value@X - mean|  < Ȣ ×  ů

Central value = median

Current protocol Proposed ñ1ò

Pixel X is considered outlier if:

| value@X - median|  <  ×  IQR

Central value = mean

Å µëíġÙíĀĀÙĖ ÎíĖÎúÙĚˊ ĆĥġúíÙĖĚ
Å +úÀÎ÷íĀĀÙĖ ÎíĖÎúÙĚˊ æúÀçĚ
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Pixel X is considered outlier if:

| value@X - mean|  < Ȣ ×  ů

Central value = median

Current protocol Proposed ñ1ò

Pixel X is considered outlier if:

| value@X - median|  <  ×  IQR

Central value = mean

Å µëíġÙíĀĀÙĖ ÎíĖÎúÙĚˊ ĆĥġúíÙĖĚ
Å +úÀÎ÷íĀĀÙĖ ÎíĖÎúÙĚˊ æúÀçĚ



copernicus.eumetsat.int

Copernicus FICE 2025 31

Pixel X is considered outlier if:

| value@X - mean|  < Ȣ ×  ů

Central value = median

Current protocol Proposed ñ1ò

Pixel X is considered outlier if:

| value@X - median|  <  ×  IQR

Central value = mean

Å µëíġÙíĀĀÙĖ ÎíĖÎúÙĚˊ ĆĥġúíÙĖĚ
Å +úÀÎ÷íĀĀÙĖ ÎíĖÎúÙĚˊ æúÀçĚ

MĀÓíıíÓĥÀú ÀĚĚÙĚĚÿÙĀġ Ćæ ÿÀġÎëĥlēĚ ÿÀĴ Ěġíúú ÌÙĖÙúÙıÀĀġÙˋ ÙĚēÙÎíÀúúĴ íĀ ġëÙĚÙ ēÀĖġíÎĥúÀĖ ÎÀĚÙĚ
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Some background: match-ups
+ÀĀÓlÌĴlÌÀĀÓ ēúĆġĚ ÀĀÓ ĚġÀġíĚġíÎĚ ÀĖÙ ĆæġÙĀ ĀĆġ ĚĥææíÎíÙĀġˌ

zēÙÎġĖÀú ĚġÀġíĚġíÎĚ
ʵ ıÀúĥÙ æĆĖ ġëÙ ĲëĆúÙ ĚÙġ

ĚġÀġíĚġíÎĚ ÌÀĀÓÌlĴlÌÀĀÓˋ ēúĆġġÙÓ ĚēÙÎġĖÀúúĴ


